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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listing, of claims in the 
application: 



1 1 . (Amended) A method of forming an opening in a stack of insulator layers, 

2 comprising the steps of: 

3 providing a conductive structure; 

4 forming said stack of insulator layer on said conductive structure, with said stack 

5 of insulator layers comprised of an a first liner layer, an overlying first insulator layer, a 

6 second liner layer, an overlying second insulator layer, an anti-reflective coating (ARC), 

7 layer; and a capping, third insulator layer; 

8 forming a via opening in a first portion of said stack of insulator layer, with said 

9 via opening terminating in said first liner layer; 

10 forming a photoresist shape including a trench-defining shape and a photoresist 

11 plug that completely fills said via opening; 

12 forming a trench opening in a second portion of said stack of insulator layers 

1 3 using a said photor es ist trench-defining shape as an etch mask, with said trench 

14 opening terminating on top surface of said second liner layer, and form i ng a photor e s i st 

15 p l ug i n sai d vi a ho le , l ocat e d on sai d first li n e r l ay e r ; 

16 removing portion of said second liner layer exposed in said trench opening; 

17 removing said photoresist shape a*4 including said photoresist plus; and 

18 removing portion of said first liner layer exposed in said via opening, exposing a 

19 portion of a top surface of said conductive structure. 
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1 2. (Original) The method of claim 1 , wherein said conductive structure is 

2 comprise of copper. 

1 3. (Original) The method of claim 1 , wherein said first liner is a silicon nitride 

2 layer, obtained via plasma enhanced chemical vapor deposition (PECVD) procedures at 

3 a thickness between about 400 to 600 Angstroms. 

1 4. (Original) The method of claim 1 , wherein said first insulator layer is a 

2 fluorinated silica glass (FSG) layer, obtained via PECVD procedures at a thickness 

3 between about 500 to 1 000 Angstroms. 

1 5. (Original) The method of claim 1, wherein said second liner layer is a 

2 silicon nitride layer, obtained via PECVD procedures at a thickness between about 200 

3 to 400 Angstroms. 

1 6. (Original) The method of claim 1 , wherein said second insulator layer is a 

2 silicon oxide layer, obtained via PECVD procedures at a thickness between about 500 

3 to 1 000 Angstroms. 

1 7. (Original) The method of claim 1 , wherein said ARC layer is a silicon 

2 oxynitride layer, obtained via PRCVD procedures to a thickness between about 500 to 

3 700 Angstroms. 

1 8. (Original) The method of claim 1 , wherein said capping, third insulator 

2 layer is a silicon oxide layer, obtained via PECVD procedures at a thickness between 

3 about 500 to 700 Angstroms. 

1 9. (Original) The method of claim 1 , wherein said via opening (s defined in 

2 said capping, third insulator layer, in said ARC layer, in said second insulator layer, in 
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3 said second liner layer, and in said first insulator layer, via an anisotropic reactive ion 

4 etching (RIE) procedure, using CHF 3 as an etchant for said capping, third insulator 

5 layer, for said second insulator layer, for said ARC layer and for said first insulator layer, 

6 while CH x F y or CF 4 is used as an etchant for said second liner layer. 

1 10. (Original) The method of claim 1 , wherein the diameter of said via 

2 opening is between about 0.25 to 2.5 um. 

1 11. (Original) The method of claim 1 , wherein said trench opening is defined 

2 in said capping, third insulator layer, in said ARC layer, and in second insulator layer via 

3 an anisotropic RIE procedure using CHF 3 as an etchant. 

1 12. (Original) The method of claim 1 , wherein portion of said second liner 

2 layer exposed in said trench opening, is removed via a selective RIE procedure using 

3 CF 4 or CH x F y as an etchant. 

1 13. (Amended) The method of claim 1 , wherein said photoresist shape and 

2 sa i d photores i st p l ug aro js removed using plasma oxygen ashing procedures. 

1 14. (Original) The method of claim 1 , wherein portion of said first liner layer 

2 exposed in said via opening, is removed via a selective RIE procedure using CF 4 or 

3 CH x F y as an etchant. 

1 1 5. (Original) The method of claim 1 , wherein the etch rate ratio of silicon 

2 nitride of said first liner layer, to silicon oxide, during the selective RIE procedure used 

3 to remove portion of said first liner layer exposed in said via opening, is between about 

4 5 to 1 , to 10 to 1 using CF 4 or CH x F y as an etchant. 
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1 1 6. (Amended) A method of forming a dual damascene opening in a stack of 

2 insulator layers featuring a two step stop layer removal procedure, comprising the steps 

3 of: 

4 providing a copper structure; 

5 forming said stack of insulator layers on said copper structure, with said stack of 

6 insulator layers comprised of an underlying first silicon nitride stop layer, an overlying 

7 first dielectric layer, a second silicon nitride stop layer, a second dielectric layer, an anti- 

8 reflective coating (ARC) layer, and a capping silicon oxide layer; 

9 forming a via opening in a first portion of said stack of insulator layer, with said 

10 via opening terminating in said first silicon nitride stop layer, 

11 forming a photoresist shape including a trench-defining shape and a photoresist 

12 plug that completely fills said via ope ning and overlies a portion of a surface of said first 

13 silicon nitride laver: 

14 forming a trench opening in a second portion of said stack of insulator layers 

1 5 using a sajd photorooict trench-defining shape as an etch mask, with said trench 

1 6 opening terminating on tap saig; surface of said second silicon nitride stop layeri-a«4 

17 forming o photoros i ct p l ug i n caid via hol e , ovoriying a portion of top surface of sa i d firct 

18 oilfoon n i trid e stop l ayor ; 

19 performing a first step of said two step stop layer removal procedure to 

20 selectively remove portion of said second silicon nitride stop layer exposed in said 

21 trench opening; 

22 removing said photoresist shape and including said photoresist plug; and 
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23 performing a second step of 9aid two step stop layer removal procedure to 

24 remove portion of said first silicon nitride stop layer exposed in said via opening, 

25 exposing a portion of a top surface of said copper structure. 

1 17. (Original) The method of claim 16, wherein said first silicon nitride stop 

2 (ayer is obtained via plasma enhanced chemical vapor deposition (PECVD) procedures 

3 at a thickness between about 400 to 600 Angstroms. 

1 1 8. (Original) The method of claim 16, wherein said first dielectric layer is an 

2 FSG layer, obtained via PECVD procedures at a thickness between about 500 to 1000 

3 Angstroms. 

1 1 9. (Original) The method of claim 16, wherein said second silicon nitride 

2 stop layer is obtained via PECVD procedures at a thickness between about 200 to 400 

3 Angstroms. 

1 20. (Original) The method of claim 16, wherein said second dielectric layer is 

2 a silicon oxide layer, obtained via PECVD procedures at a thickness between about 500 

3 to 1000 Angstroms. 

1 21 . (Original) The method of claim 16, wherein said ARC layer is a silicon 

2 oxynftride layer, obtained via PECVD procedures to a thickness between about 500 to 

3 700 Angstroms. 

1 22. (Original) The method of claim 16, wherein said capping, silicon oxide 

2 layer is obtained via PECVD procedures at a thickness between about 500 to 700 

3 Angstroms. 

1 23. (Original) The method of claim 16, wherein said via opening is defined in 

2 said capping silicon oxide layer, in said ARC layer, in said second dielectric layer, in 
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3 said second silicon nitride stop layer, and in said first dielectric layer via an anisotropic 

4 reactive Ion etching (RIE) procedure, using CHF 3 as an etchant for said capping silicon 

5 oxide layer, for said ARC layer and for said second dielectric layer and for said first 

6 dielectric layer, while CF 4 or CH*F y is used as an etchant for said second silicon nitride 

7 stop layer. 

1 24. (Original) The method of claim 16, wherein the diameter of said via 

2 opening is between about 0.25 to 2.5 urn. 

1 25. (Original) The method of claim 16, wherein said trench opening Is defined 

2 in said capping silicon oxide layer, in said ARC layer, and in said second dielectric layer, 

3 via an anisotropic RIE procedure using CHF 3 as an etchant. 

1 26. (Original) The method of claim 16, wherein said first step of said two step 

2 stop layer removal procedure, used to selectively remove portion of said second silicon 

3 nitride stop layer exposed in said trench opening, is performed via a selective RIE 

4 procedure using CF 4 or CH x F y as an etchant. 

1 27. (Amended) The method of claim 1 6, wherein said photoresist shape and 

2 caid photoresist plug aro js removed using plasma oxygen ashing procedures. 

1 28. (Original) The method of claim 16, wherein said second step of said two 

2 step stop layer removal procedure, used to selectively remove portion of said first silicon 

3 nitride stop layer exposed in said via opening, is performed via a selective RIE 

4 procedure using CF* or CH x F y as an etchant. 

1 29. (Original) The method of claim 16, wherein the etch ratio of silicon nitride 

2 to silicon oxide, during said second step of said two step stop layer removal procedure 

3 performed via a selective the selective RIE procedure used to remove portion of said 
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4 first silicon nitride stop layer exposed in said via opening, is between about 5 to 1 , to 10 

5 to 1 using CF 4 or CH„F y as an etchant. 
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